The 1 in 1 million incidence of tibial hypoplasia makes it an uncommon condition, and diagnosis by ultrasound a rarity. Associated anomalies, such as clubfeet, can also be sonographically identified. Genetic counseling may be warranted by these findings. Treatment can vary depending on severity. Prenatal sonography and postnatal radiography can determine severity of this skeletal defect and assist in planning appropriate treatment for the best longterm results.
Tibial hypoplasia is a rare condition in a singleton pregnancy, estimated to occur in 1 in 1 million live births. 1, 2 Sonographic demonstration of this limb anomaly in both fetuses in a twin pregnancy is extremely uncommon. Prenatal demonstration of tibial hypoplasia may be instrumental in planning postnatal treatment, whether by limb amputation, limb reconstruction, or limb-lengthening techniques. [3] [4] [5] 
Case Presentation
A 34-year-old woman was referred for sonographic evaluation of a 23-week pregnancy, presenting in size as larger than gestational age. The patient had a previous child with bilateral clubfeet and preaxial polydactyly of both feet.
An obstetrical sonogram was performed with a Diasonics Gateway using a 4.0-MHz curved linear array transducer. Scanning revealed a twin gestation, dichorionic and diamniotic. Twin A was in transverse orientation, head to the left, with a low anterior placenta. Twin B was in transverse orientation, head to the right, with a fundal-anterior placenta. There was a normal amount of amniotic fluid in each sac. Fetal cardiac motion was detected for each fetus. Both fetuses were female. Attention to the extremities demonstrated that each fetus had bilateral clubfeet (see Figs. 1A, 1B). Twin A's tibial lengths, at 24 weeks in size, and twin B's tibial lengths, at 22 weeks in size, were within normal limits for gestational age (see Fig. 2 ). Long-bone measurements, and their relationship to gestational age, were based on nomograms established by Romero and Jeanty. 6 Serial sonograms at 28, 32, and 36 weeks revealed increasing tibial growth discordance (see Fig. 3 ). Ultimately, at 36 weeks gestational age, twin A's tibias were approximately 32 weeks in size and twin B's tibias were approximately 22 weeks in size.
Throughout the pregnancy, each fetus remained in transverse orientation, the placentas displayed normal texture and minimal maturity, and amniotic fluid quantities appeared within normal limits.
After a normal delivery, bilateral clubfeet, along with subnormal length lower legs, were confirmed on both newborns. Infant B's lower legs were shorter than those of Infant A. Infant B also had preaxial polydactyly of both feet (see Figs. 4A, 4B). Radiographs demonstrated tibial hypoplasia on both infants, worse on infant B, and short, complete fibulas on both, though more bowed on infant B (see Figs. 5A, 5B).
Genetic evaluation of the twins, their siblings, and their parents uncovered a maternal familial pattern of varied anomalies, including clubfeet, tibial hypoplasia, polydactyly, interdigital webbing, and subtle head and facial dysmorphic features. 7 These findings were recognized as an autosomal-dominant syndrome with variable expression, known as tibial hypoplasia with polydactyly. The infants were referred to the International Center for Limb Lengthening at the Sinai Hospital of Baltimore, Maryland. Under the direction of Dror Paley, MD, treatment using the Ilizarov technique for longbone lengthening was successful (see Figs. 6A, 6B ). This technique of limb lengthening, developed in the early 1950s by Dr. Gavriil Ilizarov, involves the application of the Ilizarov frame. Each frame is made up of metal rings that circle the limb, pins and wires securing the rings to the bone, and threaded rods that extend between the rings. The frame is attached to the limb, and a surgical division of the bone is made. Turnscrews on the threaded rods pull the frames apart at a rate of 1 millimeter per day. This slow process stimulates ongoing bone growth while avoiding muscle and nerve damage. 2, 5 Both children, now in grade school, are receiving physical therapy for their feet and ankles and are able to run, bike, skate, and ski (see Fig. 7 ).
Discussion
Tibial hypoplasia is a rare occurrence, estimated to occur in 1 in 1 million live births, with as many as 30% of cases being bilateral. 2 Already extremely uncommon in a singleton pregnancy, such a finding in a set of twins is extraordinary.
Clubfoot can be a sporadic congenital occurrence, with an incidence of 1 in 1000 live births. Because of several shared clinical conditions, most notably compromised lower leg and foot vasculature and atrophied and malformed lower leg musculature, clubfoot is one of the aspects of tibial hypoplasia. [9] [10] [11] [12] As evidenced by this case, bilateral clubfeet were identified in these twins before tibial hypoplasia was confirmed. Only by way of subsequent sonograms was tibial growth discordance identified. If during obstetrical sonography clubfoot is noted, it is advisable to search for tibial hypoplasia. Serial scans may be necessary. Tibial hypoplasia with polydactyly is a recognized syndrome. 8 The multiple features in tibial hypoplasia with polydactyly are believed to be the result of an abnormality in a single gene, inherited in an autosomaldominant pattern. In autosomal-dominant diseases, there is a 50/50 chance that the condition will be passed on to a child. As in many conditions that follow autosomal-dominant inheritance, there can be variable expression of the anomalous features. A child may exhibit more, or less, abnormal features of varying severity than the child's parents. The varied syndromic expression can include tibial absence or varying de- grees of hypoplasia, clubfeet, polydactyly, syndactyly, and triphalangeal thumbs. 7, 8 If a patient's clinical history includes a familial pattern of such anomalies, however varied, then tibial hypoplasia with polydactyly should be suspected, and a careful examination of the fetal feet and legs should be performed.
Tibial absence or hypoplasia, along with clubfeet, can be clearly demonstrated with prenatal sonography. Careful scanning, dependent on fetal size and position, may also reveal the polydactyly, syndactyly, and triphalangeal thumbs that may be associated anomalies. Treatment can include limb amputation, bone lengthening, reconstruction, and plastic surgery. [3] [4] [5] Using sonography to determine the severity of tibial hypoplasia can assist parents and medical caregivers in their decisions concerning the treatments that will yield the best long-term results.
